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Historical Cr(VI) Values(mg/L) in
Ground Water Beneath Shop
in MW 12

Feb. April June June May June June June
1991 1992 1993 1994 1995 1997 1998 1999

160 080 141 280 2/0 440 300 425




OBJECTIVES

Site Re-Char acterization

L aboratory Studies

Field-Scale Pilot Study
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Soil Core Collection

Collected from 32 locations

Preliminary screening by XRF

Total chromium by ICP

Selective extractionsfor Cr(Vl)
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Total Chromium (Cr)




Hexavalent Chromium (CrVI])




In-Situ Redox M anipulation

Fruchter et al. (2000), Istok et al. (1999), and Amonette et al. (1994)

Creation of | SRM

Uses chemical injection with naturally
occurring Fe

Creates spatially fixed reducing zone
(PRB)




Cr(VI) reduction to Cr(l11)
via Fe(I)/Fe(l 1)

HCrO-, + 3Fe?* + 7TH* = Cr3* + 3Fe? + 4H.,0




Fe(l1l) Reduction By
Sodium Dithonite

S,0,%4(aq) + 2Fe(l11)(s) + 2H,0 =

2S0.%(aq) + 2Fe(l1)(s) + 4H*




Reduction Studies

sodium dithionite (Na,S,0,)
|-ascor bic acid (C,HO,)

free hydr oxylamine (FH-50™)




5 gm soil/25 ml reducing solution, 0.5 M

Shake 24 hr, monitor Eh and pH

Analyzefor Cr(VI) and total metals

Determineresidual Cr(VI)

M odified Bartlett and James, 1988




L aboratory Results

=g

Sodium dithionite ~-400 mV
Others+80to +120 mV

Fe(ll) production

None detected in hydr oxylamine extracts
Sodium dithionite produced significantly more

Cr(VI) reduction
|-ascor bic reduced to Cr(V) and/or Cr(1V)
Sodium dithionite and hydroxylaminereduced all to Cr(I11)




Field-Scale Pilot Study




Chemical Injection

Distilled and delonized water = 1874 Liters (495
gallons)

Sodium dithionite= 17 Kg (37.4 |bs)

Potassium bicarbonate =19 Kg (41.8 I1bs)

Bromidetracer =5.63 Kg (12.4 |bs)
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Specific Conductance (mS/cm)

pre-injection 60 hr




Pre-injection 60 hour
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Cr(VI) in Transect 1




Fasquotank River
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CONCLUSIONS

Sodium dithionite proved effective

No adver se side effects

Potential long-term reduction




Full-Scale | mplementation

USCG selected sodium dithionite injection for
full-scale remedial treatment - upper vadose
Zzone was excavated.

|mplemented in May, 2001.
Proven effectiveto date.

May be a cost effectiveremedial alternative at
other sites




